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(54) OPTICAL READING AND WRITING METHOD, INFORMATION RECORDING MEDIUM AND OPTICAL DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical reading/writing method by which the intensity 
of signals to be read or written is increased and optical re a ding/ writing having few noises is 
realized: 

SOLUTION: A recording layer 1 7 being the object from/to which information is read and written 
is arranged between a first reproducing layer 1 5 and a second reproducing layer 1 9 consisting of 
a material whose index of refraction is changed by light or heat to constitute a 
reproducing/recording layer part 28, which is almost orthogonally irradiated by a light beam. 
Thus, scattered bodies 23, 24 whose indexes of refraction are changed are formed only in areas 
of the first and second reproducing layers 15, 19 positioned in the vicinity of the center of the 
spot of the light beam 1 1 , and at least one side of reading or writing of information from or into 
the recording layer 17 is performed by an interaction between the recording layer 17 and near- 
field light 25, 26 generated in the periphery of the scattered bodies 23, 24. 
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ht I «iffi»CC{4B-r*±ESBri. l£2or>W£Jll 5 
• 1 9©^«CD^.(C, J15fm*^{tL7c|5tSLf*2 3 • 2 
4*i^fiS$n. JifeiBHUi 17i. ffcSL#2 3-24© 

Sffl{c^&-r-5i5^ti*2 5-26 t<Dfs<Dmm*mic 

<*:»)« IBiiHil 7£^£^£t«8<DSS*IRf). 




[&flFtt*<Z>BH] 

iwm i 3 t»«<oR*ffi») - 

ft sin i (Dm£.%mffimmtm2 ©i?£iBsa«B&Ji£© 

±i2ff£iBlilMI*:# t-A4MWt S c £ (c «fc 0 . g[ 

•3. igf^ji*^£7r£««©si*iR f ). 

*&*©4>tt< £ t>-3r*ffS C £*#«![£ ?Z>%&m 

fsh &tf«:±f am 2 ©B£ie§w§i»Ji *#»£-r -5 *t*4<D 

WKftf- )\;)\<1p 6 ft S ©f«fc K> aft 3 ft £4>ft < £ 4>-« 

s©£*iMtttJWBi» en^ci **«£ -r &m*r 1 
tcsg i ©Giajf *. immtm2 <m£3Bm*mm t © 

IWC*2 ©GM* $ 6tcttt?£ t £(c<fc9 ±IB?i£ia 

mmmnmat s nx ft -5 c t m 1 1 z> m^m 1 * tc 
«2kib*s©*¥^ir*5 • wstefrirm. 
[M&S4 ] ±ssm 1 ©»£§aiitf»)i. 9 1 <oum 

cvmicmmztixtsK)* 
±Mzfgi<Dm&m<omB$:d 1 . m2<D&mm<Dmm : £ 

d, . SSl©#&B©Ji»r**n, . ^2©«aa©s 
d, = a, XA/n, . *J<fcD\ d, =a, xA/n, 

(5£#. a, , a ; ti-eft-eftite&K: 1/3 o~ 1/3 
3 ewztf&a&a 0 • »* 

ft 5 * 1 ofg&EJMMMi t m 2 (om^mmmm t © 

Sfci23ft-cft0. 

±je» 1 ©s^iai*ffls!3@ tsmm t <omm. 
mm tm 2 ©s^fB^WB <t ©iS8t«-eft-eft. 
ytv-Atfimststizctx-. m\is&vm2<Dm%M 
mmmm tc&i&ztiz mm$&%£it l tcmtmm<om m 
K«*-j-*i^«j6*ft-eft**. jjamjitcsijCpTtt 

KSWeS ftrt»-5 C £ *» fR if *i# n&$m#. 

<fc 9 ft Slfll ©B£IBlI^«>Bfc<J:c>'ljl2 ©S£iBfi?i 

*P«a«:W L X ft 4W^IB»®9J£ . 

±S zn^SHOm gp^^^F-T i . 
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isi^ffl^rfto. 

±EJB 1 ©B£iBli1*li&Jf £tmS£©ffil51. fcitf. 

i*f4Ji£ jfr 2 ©?g£e&ttiMi &©EHtt-eft*ft> 

iJB36e - AOJRWtc cfcO . fH 1 *J J: O*® 2 ©W*IB^ 
If M(CX»K3 ft SfBSr^a^bUfc^tSffltCSfflK 
^TSiSStS^ft^ft**. ±SBmH(CSBi?Ttt(c 

t^©i¥iffflft^3 

10 [0 00 13 

(optical near field) <D%*&mt Z> 
tc«fc«Jt»$B©^*B{»3. Rem*i&*jWrtoft*11lttiB 
[00023 

[se*©«^i3 a^. mtat. ^^-fx^fti'wtt^ia 
(c« ^ ©#5&&5 H» s ft ri » * . 

20 [0 00 3 3 0iJ^.(i> Technical Digest of IS0M/0DS 
(international Symposium on Optical Memory and Op 
tical Data Storaqe) '99 (is>#i>^ Ag§(SB : 1 9 
99^7^ 1 1-1 5 H) MZ. iSmim* W$ Licit 

T> 135 (a) fcJ:CKa5 (b) *ffll>rcft*»Wi- 

[00043 \§m<Dm&m*) • 9z&&<D*tm.x$>z>%. 
0 2». ^-ixvmm. mm 1 1 i±k. 

Jfil©SI^Jil 12, W^Ml 13. ^2©^SH1 1 
30 4 . 115. ^CXtC. ^3 ©ffiSS 116*. C 

©JH{C»Jl-rSC<i:r«KS53ftrt>S. S@©J1*«> 
f^fSS 1 1 1*11 2mm. Sl©RSil 1 2ifi 
1 7 0nm. B^Jl 1 1 3**1 5ni, 8l2©#gJf 1 
1 4*54 On m. IB^H 1 1 5*s 1 5nm. 03 ©«S 
ill 1 6»2 0nmtM. FiXZWGLl 1 1 

«M^14*J*4T&-6 * 'J U — htcj: D . EAR 1 

fbWS-C*SGe 2 Sb, Te s tcfcO. 1 3 

». SR?«%oaii4!«<m»EtftlR (AgO, ) CC«fc 

40 t)**S3ftrt»-5. . 

[0 00 5 3 *M*9U>x (H^«r) -e»^3ft/cu- 
1ft-Al 0 IB. «ittf. ±IBx-f^fS«l 1 IffJ 
frhyt<r-i*i> 1 0 2CcM«3ftS. *LT. Klbig® 
*»6ft«W4Jll 1 3«C« V Jll#3ft/cU— IftT-Al 
0 1 tCt^tfig^ 1 1 7**£t;£. 
[0 00 6 3 mb (b) CCtSTJ:^CC. S^@l 1 3CC 
1 7«r. U— !ftf-Al 0 1 ©4M> 

50 r> ^ ^©Stt^^-c * «5 . U-W^ ©**jfi»«C 



[0007] cntcj;'?. m&m i i 3©. ±iBL£t,> 
mumzmx.tcmM<Dmffim&&itu. u— «r e-A i 

0 1©**? h^R 10 , J:9fc/h3&tfc&<*l 0 3*5J^ 
T. C©fi&*§3£l 05i. fBfflUf 1 1 5KfBiil3*ifc 

v- ? i o 4 £ ©«sft»oc j; o eaa**^ c . sesa 
1 4©/i#«, «ca(*i o 3<Dmfflt,c5t£utci&imyt io 

10 5*, IBIS® 1 1 5{cattTiraBttra»CCR5E3*ir 

1 0 0 n mfeTFOv- £g©iBl§i v- # ( v- * 1 
0 4fctS^) #Btt*.5l,»ttW£<Sft*. 
[0 008] 

tt. iSSJS* 105i7-i'104i <Dffi5ff ffltC J: 0 
£C£ffc£L* (_bIBf5fe3fe) ©S&&#§1< . EM*ib 

[0009] *«IH*JJEBIH^*<llftr*fc»«CttS 
»*ii*ns«#©3«BE*«M:U. KC»C/NJt*IHB 

[0010] 

[BMi*iH*-r **:»©*«] ##fiWtt:a>a»*3l69»# 

±E©HM*«Wtr 30 
flMR<OR*«D •»*i^©#*r*4St**Ji*. 

8tr5C£tcJ:f). »56t-A©;*#? h«t>>i>ifi#tcft 
W S±fB3i 1 tei^2©ff^i2»«BftJB©««©* 

#tf-A©jHM(c«fcoT±EKft«WR-*i* 
h©JHHKI&£rS)&9^&©n©f§SfBllCc<i: <? . 
ISK?4JI£^£T£t«8©i!<£HKD. **t»»S#ii 40 
*©4>&< £&— 3fr£tf5C££#m£bT<,>.5. 
[0 0 1 1 ] ±IB©#£K:<J:4atf. ^HtCia^®^*^ 
£TS±iB^t^#3fce-A©4M>£#CCffig-r£« 

«©*(c^stis©T. m«v *©@*riEit^ffi*. 

-3©3Mfcffli**h*ft©JSHtc^rsjffi8Mi#*^ 
Sh. K^Jf£fiSiS*£©ti5fP«^it^3*i^© 
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■*«teW&tm> MtfCc±iBJfl2©f?£fBii*iI!&JB* 

«fiS-r*tm©4><t< £*>-#£ or. BMbM. iMtr 

>pt£ < £ fe-flBBI©^iitt^t**»»l> C £ 
£UTt>£„ 

[0013] ctie&BBMbtttt. Siattt*oSi$ 
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3 *v ^tt^WfrfflLTifcai* (KfbflM) 

£#rS-S. 

[00,14] *MICjMI»SXaKK»K9 • 

Jl£S«4JS£©raK:^i©«a»^. im® £|g2©« 
£i b^b&ji & ©ntc* 2 (ommmz 3 h kr» sci 

(c<tD ±aW^IB»«S|J3!»s«R£ ShtttiCi £ 

[0015] ±IB©#&K: <£*itf. ±IB^ 1 *J<fcO*HS2 
©H£EMMMKC.keK{ bMPj&iK 3*15 Rt©K* 
{CJ:S£t»B©««*B5±-r-5C£3&SnifiB£&S. 

[0016] *»f!(C36»3&>S*3tK*Bl») • WZihfrJi 

a. JBiofiau. k»». fS2©^sn. twc 0 

2©W£fBS§$gSWI#. C©JW«:«J13n-C*s0. ±IB 
^l©«S®©^Jl^d 1 . ^2©^S^©®jl* 
d 2 . m 1 ©^Sd©®*?** n , . SJ2©&gJi©® 
Jr$4n, . ?lct*-A©^g^A £T££#CC. 
d, =a, xA/n, . fccfcO". d, =a, x^/n, 
(35*. a, . a, te^ft^titelLlC 1 /3 0- 1 /3 
©S^^a-r ) ©5R#©H«*SMW S £ £ %^£ U 

[0017] ±ie©#&5c J:*i«. l«*4ii^i%M-rn« 
*©«W». »l©W£K«W»»*»«fcC«l!2©|?£ie« 

^*^< ^3*1*,, 2-?©£{tffiU©jaHccft 
* u ^&«4bfe»miicc «t o msitciijs-r 5©-c. pr 
#©tasffffl*i93i-r5c £#si»r«B£&s. 
[ooi8] *^ccj!P*>*te«iB®jiSft«, ±ib©p 

tmi d &smi ©s^iB^iifi(j)i£»2 ©i?*iB»ffl 

»i4©HKE3*ir«t9. JJB» 1 ©S£IBiaJigWf 
iKS»£©(BI». *J«fcO'. KI4@£^2©S^IBIili 
«;B£©ffiSUi-£ft-e*l. *f-A3&SMS*3*i-&C£ 

*i*i. ±SEK»«IK:idit5I«BtcHje3*iri,»*ci*1* 
®£L,-Ct>5. 



[0019] *mnciPir>ztfimmMmt> ±§b©is 
-r «*: n tzzm i ©i^fB&ttB&Jifc xvm 2 ob 

^la^KJ®^. 1f$B©Ss*HK9 -WZiLfrOttMLXHb 
SKfW * IBKW 1/ T te S . ±lBW£f B 

-A*M#fr3:fce-AM«*lg<t£«*Tfc9. ±ia 

tr- aomwcc <fc 0 . m 1 **<»: j>'^ 2 ©#?£iaiMSi»jf 
£aj«*8*-e*-i-en*i. ±iBf*f4Ji&c§ijjiprtgK:ia5£i* 

[0020] _tiB©fltl£fc: itU*. A#flg*f;4*i 

g^ffits-r -s c t ifi t u -s . 

[0 02 1 ] 

[»»©**©»*] *«E©»ttZK-iB»JCOt»TSi 

[0 02 2] 4mqi!tcfe;fe&%$$teB[9 • »fti** 
1 ) tiNR ©K»K0 ■ Sftii*© 

«*tr*5WR)i*. 4&Si»l*IIMcJ:QJim¥#Kfl: 
-rstmj: 1 ©fi^iaiii«f»jsi^2©i?*ia 
«MiBnfli£cDn(ceLrT9£ettiias««j!KL > - 2) ± 
epi£Kajiei!tc*ru ±sbis 1 ©s^iBiWiBiwsffii* 

fcT-A©X«K^ h^ifittKffiH-rSJJBfllUBJ:^ 
2©W*IBia«I»B©^©*tc. Jnttr*j&4Stffct,fcSE 

W&gdb (^BtiSfigtftCoptlcal near field)©*. "3* 
xr<*-fe> 1-36) <h©ra©ffiSfPffl«:j;f3. ft 

[0023] ±ie©»^ia^gp«:*tr-A*JMtJ3ti 
si. sfi i ©w£fantfii!Wf . *j<fco'^2©w^iasf9« 
f»Jl©jR*«:. «gWStifc3fehr-A©36fi-t>jfcB«ti*«: 

&citM&fffit»£.oz. c©jae^«. ^tr-A© 

*i(Hl (b) #NS) . c©fc». ±ESI 1 *J«fcC«B 
2 ©W£iBli*MWBtc:tec»T tt. 5fcf- A©ttM>j8&tc 



(4) ^§32 0 0 2-2 505 7 

6 

tr-A©*** hS«to/M«cflkioiH%) . mar. & 
*e-A*tjsL-ratfc&«ja «^ussn«. 
[0024] c©fc&. st i *j«fctf3i2©W3ME8toiB& 

* t umm t <Dffl<Dtemm * mm o r*^ttfR©s * 

[0025] -r^cto^±ia©^a-c«. * i <m&sm 
mmm tm2 <Dn£§&sm&m t kbisls ntc2 icm. 

i5nsiasiii3fe*^rs©-c. \^(^mmt^mm 

UT*fti£.*. ^tlil/-r-5C t*iDjfgi^-5„ 
[ 0 0 2 6 ] JJESWbfctttt. *K-A©i|M>2 

• • ft j&»^tfc«iair sci *5 pjsg t «c s . 

20 [0 02 7] ±SS©**»*W0 • •ft£*£St2. 08 
&WLK> ■ Sftii*©fig-¥». b) *^fi®«*flii»r. ® 
5) HI. *fc. o)Wie©'Ji7X4r-A*. d) y 

[0028] J:0flf*WCC«. *»««:*>*» S^ffitt. 

ri)HH<DR»K*) • *fri&»Ott*'C*SK9)Mtf. 3fe 
*St»»^{C«fc •) JB«r**«{b-r*tmj: <9 ^cS^ 1 © 
30 W^ia^tiSj)l<!:02©|?^IB^MSjgi©raK:iB$n 
XU *) . ±iam 1 ©H£fai**if!fr@ i IB^B i ©SHI. 
fcjrtf. IBil^<!:m2©|f^iei*ffliftll<!:©KfltEi^n 

■eti. *tr-A*«M«§n-5.ci«:J:«3. 

SJS^rfco ft jgfll oJtgT* 5 . 
[002 9] ttfg©M*IRD • #*iA^-©*t^-C«>-S. 

40 ±ia««iBiiSi^{c^sns rt&Mj i«. «jt«. 

±13 a) ©i#^-C«. jfefa? (t»#8IBgkj®f*:) Ajri' 
©#-3-SfB®8CC. ±IBb) ©it-g-rti. ±IB0 1 *s J: 

i>*»2©«*ia^ffiftj^ra«:. a^*3Rr*si««<DH 

5^©HiC. ±IBc) ©»^-Ctt. SS0«{|tKCCRA 
l/fcX^r-^©B«:. ±fBd) ©J#^-C«. S*K^© 

JltctBS-r^. ±fBimii©)l®©Bai5:i'«# 
(cK5e3ti5*>©r»*(,». 
so [ 0 0 3 0 ] ±IB® 1 ©S^IB^M«a®i5^M 



coo3i] m^%ft.zm*m(Dmmv.ft<D&~c 
«. #fewK^s:££^t»$BiB«&<*«. *<Dmm& 

if. <^#lii?KJ:6r^ifccc*ji-c&S. fcr. h 

[0032] HI ( a ) {CTrrT J: 5K, *^W{C*>*»5 
3fcf r -fXi'l 2«. ^-rXjrSfi (Si*) 13©J*M± 

k, «sn i4, 91 <Dm&m (m i ©siia^««j 
H) is. mioummtcxoummi 6. asm 

(i«41) 17. f 2 0SSliUOffigll 8. S& 
2©W£JI (M2©S^i2^il»Jl) 1 9. fi9fj|2 0 

c©Jfflia&®3ftr«Jtitf^£&L-ct,>3„ -eu 
■c. m i ©ii^ji i 5 . {%mm i 6 . imm 1 7 . mm 20 

Jtl 8. is£&m2<DmtjLmi 9tc<fc»3. BgSiSK:3fcf 

-ai i^MS*stx^w^fa^BSP2 8*i^$nrc^ 

So 

[0 0 3 3] fa>»l 3Ktt. m«. j§3fctt*f 

®-c$>z#vjj-7i<*-i-*mm-rz>. ummi 4 • 1 

6-18- 205C«. m«ZnS-S i O, #>6£c£ 

sim^^ffiffl-rs. sfc. ib^bi 7tc«, jsn-y 

mttGe, Sb : Te, (ffl^tttl*) *. Hil©??£. 
HI 5*J«tDf^2©f|^g 1 9fCtt^{big (AgO, ) 30 

[0 0 3 4] jKf^Xi'l 2£*t3&£LT. «$g 

tt#g) ©ib^ • w&zir *> * t>mmt. H2 cc^-r 
.fc^tc. 3>fo-73i. eksb (Msmmm> 3 

2. U— tfK»!el8§3 3. ?Tvr? (V-VmM 

1if8#ffi£# • 3 4. W£B88 

<»*•«»») 35. wmmmaz 6. #tnc. xtr 
>f**-» (3m^e. %f s -/^»<DsiE¥s> 37 

RI«©*7 : ^i'12tt. •£•© 40 

[0 035] -f X i> 1 2^©3fc=£t#iR©iB» • f?£ 
(«*ii*-f!!#8(D) GJiCii. gff^i'lSBX 
t>F;l^e-*3 7KJ;9-;fr|6]K:[5]!ix3n*o iBM*B$ 
tc«. 3>hn-73 l*>6©}g^icJ:9IBii[sISS3 2 
* 6 tB* $ n/ciBUkff-sftt u - if SUSS. 33KA*3 
ft. U— tfig&0SS3 3«A^3ti/cfBli(t^cI&D/£: 

9. #bf»*r» ^'3 4«tCg:W?,n/<:^ftU— !f 50 
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(HSrer) tBism-^Kiiccfc^ficiBi*^ (36 

3*1. HI (a) {c^TfB^Jil 7^©tt$B©fa«bWf 

[0036] 767^ * f 1 2 KEIiStifc:*** 
#8©S£B#(CW:. 3> ha-73 1 *>6©Jg<&«:J:0 . 

^E©re»^^(±l*3*l-2>. CtltCfcO. ±IB^ 
tf*>6. fBSS36<i:9/hSft36S©»£36 (36b"- 
A) *5fflSt3nS. S^ttT^-fX* 1 2CCMWS 

7cf yd7T^^3 4F«9«:g:W?,nfc7=)- h-^^f-i/ 

xix&mzmgi.mmcgak 2 n. s^hss 3 5 « a# s 
[0037] ft^mmons. ■ ibs^k:». km v*t 

•yV3 4 &m.n Utc^tf" J*.? 12 ©@^^. • 
D-73 1 (±C©A*tflE«:S-5^. IBfi[5)Sg3 

— !fig«i®!§3 3{c*frs*g^*m-r. diKiwta)isj?§3 

6Kt3>FP-73 l*>6Jg^3&5A*$n. C©Jg^ 

&cfW®Jft-*t-#>*i*6ft. ^^^12 ^^©il^-C 
fe*T. HI (a) ^Hl (b) &£'£#M 
±fBSi • IBiiKif^i^fc^c^-cift^^if 

[0 038] 36 tfy ?7?^3 4rt©*^(*u— tf J: 0 

m*f3n. mtvisx (h^-st) rm363n?c36t- 
a (u— ift--A) i i«. f^i-isi 3ffld*>e>3fc 
f^f i 2tci^siafcm34iSo c©^m. sn© 

5*5^^2 ©S^Jl 1 9 Ktt. 36^-Al 1 
©^g-^3fe*fcic» D -kMS&m 2 1A54D5. fr^© J; 
^tc. C©jaS7>*«. 3Kf-Ai l©^(c{4g-T.5 

fc*s o r fiT T 3? - > £ ^ -5 . 

[0039] ag^^cwi^^^^-^^-ras 

*s. IBSSJll 7«*B^{tW4«f:»5^-5/c4?). jfee-Al 

i*5«§st$ti.s£. -e©xd<y h<p>biiimicfim-r2>m 
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